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1. 
The present invention relates to supersonic 

flaw detection and concerns particularly detector 
heads or exploring units for Reflectoscopes. 

Metallic articles of various shapes and sizes, 
especially steel pieces with relatively smooth 
ground surfaces, have been tested by means of 
SuperSonic waves for locating defects such as 
"pipes, bleeding,' etc. Such methods are de 
Scribed in the papers presented by MeSSrs. Desch, 
Sproule, and Dawson, before The Iron and Steel 
Institute at London, received February 19, 1946, 
entitled “The Detection of Cracks in Steel by 
Means of Supersonic Waves, Paper No. 17/1946 
Of the Alloy Steels Research Committee (sub 
mitted by the Hair-Line Crack Sub-Committee). 
Warious forms of superSonic test apparatus are 
known and are commonly termed "Reflecto 
Scopes' in the art. Quartz piezo-electric crystals 
are employed in such superSonic test apparatus 
as transmitting and receiving transducers and : 
transceivers. The piezo-electric crystals are held 
against the surface of the specimen to be tested 
with a film of oil, glycerin, or other liquid Serv 
ing in effect to form a continuous Sound-trans 
mitting medium from the crystal to the Specimen 
being tested. Separate heads for transmitting 
and receiving the SuperSonic signals or vibrations 
may be provided, or a single head may be en 
ployed as a transmitting and receiving detector 
or transducer, as described in Firestone Patent : 
#2,280,226. 
It is an object of the invention to provide an 

improved more easily used exploring unit or de 
tector head which does not necessitate that the 
liquid film between the crystal surface and the 
specimen surface be verythin. 
A further object of the invention is to enable 

tests to be made very quickly and signals to be 
obtained immediately upon placing the exploring 
unit against the Samples. 
A further object is to avoid the need for rub 

bing the crystal down into the oil film in order to 
make good contact with the specimen surface 
Where the surface may be rough or covered with 
mill scale, for example. 
A further object is to avoid wear on the crystal 

such as would occur in endeavoring to make good 
contact between a crystal and a specimen having 
a surface lacking Smoothness or flatness. 

Still another object of the invention is to en 
able the tests to be made upon cast steel parts 
and other parts having rough surfaces, as well as 
parts having curved surfaces or other surfaces. 
Other and further objects, features and advan 
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2 
tages of the invention will become apparent as 
the description proceeds. 
In carrying out the invention in accordance 

with a preferred form thereof, a piezo-electric 
crystal is held a predetermined distance from the 
surface of the specimen to be tested and a rela 
tively thicklayer of some liquid is provided be 
tween the crystal and the specimen. The crystal 
is held parallel to the Specimen Surface and the 
spacing is maintained at a constant predeter 
mined value. Preferably the spacing is approxi 
mately equal to a half-wave length or an integral 
number of times one-half the Wavelength of the 
vibrations employed in carrying out the Super 
Sonic tests. The Wavelength referred to is the 
wavelength in the liquid. A detector head may 
be provided which is in cylindrical form with a 
piezo-electric crystal mounted on one surface or 
base thereof and spacing lugs projecting through 
the same surface of the exploring unit for fixing 
the spacing between the outer surface of the 
piezo-electric crystal and the specimen Surface. 
A better understanding of the invention will be 

afforded by the following detailed description 
5 considered in conjunction with the accompany 

ing drawing, in which: 
Fig. 1 is a perspective view of a detector head 

forming an embodiment of my invention; 
Fig. 2 is a top view of the apparatus of Fig. 1; 
Fig. 3 is a bottom view of the apparatus of 

Fig. 1; 
Fig. 4 is a diagram illustrating the method of 

carrying out the invention and showing a broken 
cross-section of the apparatus of Fig. 2 as repre 
sented by the broken line 4-4; and 

Fig. 5 is a fragmentary cross-sectional view 
illustrating an alternative connection. 

Referring to Fig. 4, in testing a specimen such 
as a fragmentarily represented steel slab for 
flaws, a piezo-electric crystal f2 is held parallel 
to and a fixed distance from the Surface f3 of 
the specimen f. Electrical signals of SuperSonic 
frequency are applied to the crystal 12 for caus 
ing it to vibrate transverse to the surface 4. 
These vibrations are transmitted through a film 
5 of a suitable liquid, such as glycerin or oil, to 

the specimen ff. The presence of any defect in 
the specimen fi is revealed by reflections of a 
signal back to the surface 3 and through the 
oil film 5 to the piezo-electric crystal f2. The 
reflected signals set the crystal 2 in vibration 
which sets up voltage signals which are detected 
by suitable electronic instruments, not shown. 

Reflectoscopes or supersonic testing equipments 
used in piezo-electric crystals have high fre 
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quency generators, the frequency of Which may 
be adjusted according to the nature of the flaW 
to be located. For each Such frequency there is 
a predetermined wave length of the signals pass 
ing through the liquid film f5, and the piezo 
crystal 2 is preferably held at Such a distance 
from the Specimen Surface 3 So that the Spac 
ing equals an integral number of times this half 
Wave length. 

For example, when testing at a frequency of 
24 megacycles per Second, and using glycerin 
as the liquid, the half wave length comes out at 
slightly under .017 inch. It has been found in 
tests that this value of .017 inch can be deviated 
from by at least .005 or .006 inch in either di 
rection without serious decrease in Sensitivity. 
In order to enable the test to be performed 

quickly and easily and to assure that the crys 
tal. 2 will be held at a constant distance from 
the specimen surface 3, an exploring unit or 
detector head, Such as illustrated in the draw 
ing, is employed. As illustrated, the exploring 
unit comprises a cylindrical body S having a 
base or lower face recessed to receive the 
piezo-electric crystal 2 and an upper face 8 
upon Which is mounted a conventional type of 
coaxial or concentic line connector 9. The 
body i is provided with a bore 2 enabling a 
conductor 22 to be connected between the back 
face 23 of the crystal 2 and the center conduc 
tor 24 of the coaxial connector 9. It Will be un 
derstood that such a connector 9 also includes 
an outer or cylindrical conductor 25 threaded to 
receive a suitable fitting, not shown, at the end 
of a cable of the conventional type enployed for 
transmitting the electrical impulses to the Re 
flectoscope head and receiving the reflected Sig 
nals. 

In order to fix the spacing between the Sur 
face 4 of the piezo-electric crystal 2 and the 
Surface 3 of the Specimen , spacing lugs 26 
are provided. Preferably, the spacing lugs 26 
have Spherical or conical points to form bearing 
points 2 adapted to rest upon the Surface 3 of 
the specimen . In order that the spacing be 
tween the plane of the bearing points 27 and 
the plane of the crystal Surface 4 may be ad 
justed when different fluids are used having dif 
ferent Speeds of transmission, or when the trans 
mitting frequency of the Reflectoscope is altered, 
the lugs 26 are made adjustable. For example, 
they may be in the form of machine Screws 
threaded through suitable tapped openings in 
the body S. Preferably there are three such 
machine ScreWS so as to provide three-point con 
tact with any Specimen Surface whether or not 
the surface of the specimen is a true plane. If 
desired, lock screws 28 may also be provided for 
retaining the adjusting screws 26 in the positions 
at which they had been set. The body 6 may 
be composed of a suitable insulating material 
Such as a polymerized phenol formaldehyde or 
other phenolic condensation product. 

Usually the specimen is connected to ground 
and the Reflectoscope is effectively grounded 
either by direct connection or by stray capaci 
tance. However, for some testing, it may be nec 
essary to provide for a connection from fitting 9 
to the sample . This may be done through one 
of the lugs 26 by connecting this lug to fitting 
9 by means of a spring 29. One end of spring 
29 is provided with a hole into which screw 33 
is inserted. At the other end of Spring 29 there 
is again the lug 26 as shown in Fig. 2. An alterna 
tive method of providing for connection to the 
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4. 
face 4 of crystal 2 is also shown. A connect 
ing strap 30 has one end placed under the screw 
34. The other end of connecting strap 30 is 
placed under a nut 32 on connecting Screw 3. 
The other end of connecting Screw 3 is screwed 
into a fitting 36 which is provided With a Spring 
tip 35. Fitting 36 is preferably soldered in place 
On connecting screw 3. When this method of 
grounding is used, the lower face 4 of crystal 2 
Should be coated with Some conducting nate 
rial Such as Silver or gold as is Well knoWn in the 
art. It is not intended that these methods should 
both be used at the same time, although there is 
no objection to doing so. The use of strap 30 and 
connecting screw 3 with nut 32 and fitting 36 
provides somewhat better sensitivity because it 
applies the electrical voltage directly to the Sur 
face 4 on the crystal 2. Howevel, I have found 
that for most purposes Sufficient Sensitivity is 
obtained by applying the voltage of the Super 
Sonic pulse between the upper Surface of crys 
tal. 2 and a sample . 
While the invention has been described as emi 

bodied in concrete form and as Operating in a 
Specific manner in accordance with the provi 
Sions of the patent Statutes, it should be under 
stood that the invention is not limited thereto, 
Since various modifications will suggest them 
Selves to those skilled in the art without depart 
ing from the Spirit of the invention, the scope of 
Which is set forth in the annexed claim. 
What is claimed is: 
An exploring head for applying superSonic 

test Signals to Workpieces having relatively rough 
outer surfaces comprising a unitary body mem 
ber of insulating material and having a top and 
a, botton end, a crystal having an upper and a 
lower face received in a recess in the bottom end 
of the Said body member, means carried by the 
body member for supporting the crystal in the 
receSS, a connector mounted at the top end of 
Said member having two terminal parts, a con 
ductor electrically connected to one of the said 
terminal parts and to the upper face of said crys 
tal, a conductor electrically connected to the re 
maining one of the said terminal parts and to 
the lower face of said crystal and means for en 
gaging the work piece and holding the crystal in 
Spaced relation. With respect to the work piece 
COmprising three Screw members extending 
through the body member in threaded engage 
ment therewith and projecting beyond the bot 
tom end of the body member, whereby the screw 
members may be adjustably positioned so that 
the plane of the ends of the members is spaced 
from the lower face of the crystal a distance Sub 
Stantially equal to an integral number of half 
Wave lengths of the SuperSonic signals while ac 
CCInmodating a liquid film between the lower 
face of the crystal and the workpiece. 
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